1. Introduction {#sec1-ijerph-16-04357}
===============

The diet of a woman during pregnancy is one of the most important factors affecting the health of the mother and child. Epidemiological studies have shown that the prenatal period of development largely determines the occurrence of lifestyle and civilization diseases in later life \[[@B1-ijerph-16-04357],[@B2-ijerph-16-04357],[@B3-ijerph-16-04357],[@B4-ijerph-16-04357]\]. Proper preparation of a woman for pregnancy has a significant impact on embryo genesis. The occurrence of perinatal complications and malformations is often associated with metabolic abnormalities and nutrient deficiencies in the mother. These can also be caused by excessive exposure to some chemicals, including those present in food \[[@B5-ijerph-16-04357]\]. According to the theory of metabolic programming, environmental factors and lifestyle, including diet, during the pregnancy of the mother, among other effects, has an influence on the health and disease risk in the later life of the offspring \[[@B6-ijerph-16-04357]\]. Obesity or malnutrition in a future mother is considered to be one of the most important factors determining intrauterine fetal development \[[@B7-ijerph-16-04357],[@B8-ijerph-16-04357]\]. Elimination diets, which have recently been fashionable among young mothers, may cause nutritional deficiencies, which in turn can lead to complications with the pregnancy. Currently, more and more people are paying attention to healthy eating. This phenomenon is linked to the increasing awareness of consumers about environmental and health issues \[[@B9-ijerph-16-04357],[@B10-ijerph-16-04357],[@B11-ijerph-16-04357]\].

Pregnant women should consume a variety of foods to maintain a healthy body weight \[[@B12-ijerph-16-04357]\], and to meet the demand for energy and nutrients, which are associated with the formation of fetal and maternal tissues \[[@B13-ijerph-16-04357],[@B14-ijerph-16-04357],[@B15-ijerph-16-04357],[@B16-ijerph-16-04357],[@B17-ijerph-16-04357]\]. Metabolic shift in pregnancy is associated with the accumulation of energy reserves for the period of puerperium and lactation, and also provides the right amount of oxygen and nutrients for the child's development \[[@B18-ijerph-16-04357]\].

Nutrients in a women's diet are important for a child's development during gestation, particularly: folic acid, calcium, iodine, iron, zinc and long-chain polyunsaturated omega-3 fatty acids \[[@B19-ijerph-16-04357],[@B20-ijerph-16-04357]\]. Deficiencies can often occur during this period. Dietary supplementation with folic acid, both before pregnancy, and in the first weeks of gestation, is recommended. Adequate folic acid supply protects against megaloblastic anaemia and prevents neural tube defects in children \[[@B21-ijerph-16-04357]\]. Insufficient iron supply increases the risk of premature delivery and low birth weight. Lack of iodine in the diet increases the risk of mental retardation and thyroid disease. Insufficient calcium intake may cause gestational hypertension, reduced bone density in the new-born, and increase the risk of premature delivery. During pregnancy, not only deficiencies, but also excessive amounts of certain substances, especially vitamins A and D, can be dangerous. The conditions for the proper course of pregnancy include the mother's knowledge, not only of the principles of healthy eating, but also how improper nutrition can negatively influence the development of the child and the course of the pregnancy \[[@B22-ijerph-16-04357],[@B23-ijerph-16-04357],[@B24-ijerph-16-04357]\].

A mother's behaviour, before and during pregnancy, is of great importance, both for her own health, and also that of her child \[[@B24-ijerph-16-04357],[@B25-ijerph-16-04357]\]. Inadequate knowledge of nutritional principles can result in many dietary errors, which may result in an excess or deficiency of energy and specific nutrients that are important for the successful course of a pregnancy and a child's healthy development \[[@B26-ijerph-16-04357],[@B27-ijerph-16-04357]\]. Good nutrition, combined with appropriate physical activity and avoidance of bad habits, increases the likelihood that the course of the pregnancy will follow an optimal course \[[@B28-ijerph-16-04357],[@B29-ijerph-16-04357]\].

The aim of this study was to assess the nutritional behaviour of pregnant women in Poland. The working hypothesis assumed that despite universal access to information on the principles of a healthy diet and the impact of diet on pregnancy, and the health of a mother and child, most pregnant women do not follow the relevant recommendations.

2. Materials and Methods {#sec2-ijerph-16-04357}
========================

The research was carried out among *N* = 815 women all in first pregnancy, from January 2017 to March 2019 using a specially designed questionnaire. The questionnaire was sent to a hospital located in Siedlce (Poland), including opinions in this case, remarks and suggestions used to apply the refinement of the survey. The survey was updated on the basis of feedback received, such as: gestational age, mother's state of health, order of pregnancy, occurring pathological conditions. The questionnaire was validated during a pilot study conducted in 2016 among a group of pregnant women (50 women).

2.1. Procedure {#sec2dot1-ijerph-16-04357}
--------------

Consent to participate in the study was accepted as an inseparable element for respondents who completed the questionnaire voluntarily. The study design obtained written approval of the Ethics Committee in Scientific Research of the Siedlce University. The questionnaire was distributed by email and links to websites from which the study participants were invited. Women were also invited to participate in the study through social networking sites and websites devoted to pregnant women. Participants provided secret consent by opening the link and by filling out the questionnaire. The survey contained questions related to the course of pregnancy, selected eating behaviours and attitudes regarding the frequency of food consumption, as well as socio-demographic characteristics; it did not focus on the above-mentioned elements covering the pre-pregnancy period.

2.2. Inclusion/Exclusion Criteria {#sec2dot2-ijerph-16-04357}
---------------------------------

Participants were randomly selected, provided the patient met the selection criteria: (i) first pregnancy; (ii) pregnancy of normal course and duration \>14 weeks; (iii) the woman's age \> 19; (iv) place of residence---Poland; (v) no participation in antenatal classes and educational lessons; (vi) answering all questions; (vii) consent to participate in the study. In addition, the exclusion criteria were risk factors such as miscarriage, second or next pregnancy, pregnancy-induced hypertension and gestational diabetes, of which women were informed prior to the survey.

2.3. Questionnaire {#sec2dot3-ijerph-16-04357}
------------------

The questionnaire contained 28 multi-choice questions with one answer to choose from for each question. Participants were not limited in time. Each of the participants was informed about the purpose of the study, and assured of the anonymity of their data, before completing the questionnaire. In addition, an information sheet was provided at the beginning of the questionnaire containing information about the study and contact details for additional information.

The first part of the questionnaire included questions about pregnancy and its course (such as: mother's age, gestational age, health condition, order of pregnancy, occurring pathologies), as well as socio-demographic information (such as: education, place of residence, financial situation). The study assumes three levels of financial standing (above average, average, below average) and two levels of education: lower (such as: primary or secondary education hereinafter referred to as basic education) and higher (such as: student and higher) and places of residence: town and village.

The second part of the questionnaire contained questions about the frequency of eating basic food types (such as meat, poultry, fish, bread, cereal, pasta, vegetables, fruit, nuts, sweets, fast-food), the number of meals consumed during the day, and the breaks between them. Participants were also asked questions about their own nutritional knowledge, as well as about any physical activity being undertaken.

2.4. Statistics {#sec2dot4-ijerph-16-04357}
---------------

The data obtained was entered into a Microsoft Excel 2010 (Microsort, Redmond WA, USA) spreadsheet and summarised. Then, statistical analysis was performed using StatSoft Statistica v. 12 (StatSoft, Tulsa OK, USA)), using the non-parametric test χ^2^. A significance level of α = 0.05 was assumed for all subjects. It was assumed that for values in which *p* \< 0.05 or equal to 0.05 there are statistically significant differences, while for *p* \> 0.05 the variables can be considered statistically insignificant.

3. Results {#sec3-ijerph-16-04357}
==========

The participants of the study were adult women with normal pregnancy and a gestational age \>14 weeks of pregnancy. All women lived in Poland ([Table 1](#ijerph-16-04357-t001){ref-type="table"}).

The majority of the subjects were city dwellers (64%), the remainder lived in rural areas (36%). Among the participants, 44% had completed higher education, and 56% had only primary or secondary education, hereinafter referred to as basic education. Questioned about their financial situation, 77% of the subjects described it as average, 16% as above average, and 7% classified it as below average ([Table 1](#ijerph-16-04357-t001){ref-type="table"})

There were no statistically significant differences in the results relating to the place of residence (larger and smaller towns). However, some variation was shown in relation to the level of education, which is discussed later in this paper. Most of the subjects reported eating four (51%) or five meals a day (31%) ([Figure 1](#ijerph-16-04357-f001){ref-type="fig"}). However, some women, especially those with a basic education, ate only three, or less meals a day---17% or less 1%, respectively (χ^2^ = 26.56250, df = 4, *p* \< 0.05).

Regular eating at a fixed time was indicated by 19% of the subjects with higher education, and 8% of those with basic education. The differences between these two groups were statistically significant (χ^2^ = 65.59705, df = 2, *p* \< 0.05).

Women with higher education reported eating between meals most often several times a week (32%), or once a day (31%); those with basic education reported snacking several times a day (36%), and once a day (32%). Women with basic education ate more frequently between meals (*p* \< 0.05). The highest number of women, both those with higher education, and those with basic education, reported that between meals most often they ate fruit (53.43% on average), followed by salty snacks (14.31%) and unsweetened milk drinks and desserts (12.27%) ([Figure 2](#ijerph-16-04357-f002){ref-type="fig"}). A much larger number of pregnant women with basic education reached for salty snacks (18.88%), and sweet dairy desserts (12.5%) compared to women with higher education, where the consumption of these products averaged only 10%. Vegetables and nuts were consumed relatively less frequently between main meals. A small number of subjects ate vegetables and nuts between main meals (2.60% vegetables and 8.12% nuts of those with higher education; and 4.59% nuts and 1.79% vegetables of those with basic education) (χ^2^ = 48.09833, df = 5, *p* \< 0.05).

Among the beverages drunk by pregnant women, both those with higher and those with basic education, still water was the most frequent choice (78.57% and 72.45%, respectively), while sparkling water was preferred by 12.52% of the women in both groups. Women with basic education more often drank flavoured water (12.24%) than women with higher education (3.25%) (χ^2^ = 36.90951, df = 3, *p* \< 0.05). Fruit and vegetable juices were consumed relatively infrequently ([Figure 3](#ijerph-16-04357-f003){ref-type="fig"}). Women with higher education usually chose them several times a week (34.09%) and once a day (17.86%), while they were chosen by those with basic education several times a week (38.27%) and several times a day (18.88%). Only 4.89% of the subjects with higher education and 3.32% of those with basic education did not drink fruit and vegetable juices at all (χ^2^ = 30.18917, df = 5, *p* \< 0.05).

Vegetables and fruit were eaten at different frequencies ([Figure 3](#ijerph-16-04357-f003){ref-type="fig"}). The largest number of women with higher education consumed vegetables several times a week (33.77%), and several times a day (33.44%); those with basic education mostly ate vegetables several times a week (38.27%), or once a day (28.06%) (χ^2^ = 53.82904, df = 5, *p* \< 0.05). Fruit was eaten quite frequently by both groups. Pregnant women with higher education and those with basic education reported eating fruit most often several times a day (47.73% or 36.99%, respectively). Eating fruit at least once a day was reported by 28.57% of the women with higher education, and 21.68% of those with basic education, while the figures, for those who only ate fruit several times a week, were 18.83% and 32.65%, respectively (χ^2^ = 49,199,250, df = 5, *p* \< 0.05).

Participants were more likely to consume white bread rather than wholegrain bread; those with basic education slightly more often (*p* \< 0.05) ([Figure 4](#ijerph-16-04357-f004){ref-type="fig"}). In contrast, the largest number of women with higher education, 32.79%, consumed wholegrain bread several times a week, while only 17.60% of those with basic education ate wholegrain bread several times a week. On average, 21% of the women reported eating wholegrain products at least once a day; 25% of those with higher education and 17% of those with basic education. In contrast, on average 15.93% of the subjects consumed wholegrain bread only once a week; 12.99% with higher education and 18.88% with basic education (*p* \< 0.05) ([Figure 5](#ijerph-16-04357-f005){ref-type="fig"}). It is notable that on average over 17% of the women did not eat wholegrain products at all: 10.39% of women with higher education and 24.23% with basic education.

Both groups of women most frequently used butter to spread on their bread; 58.44% of those with higher education and 50.26% of those with basic education. Fat mixes and margarine were used much less frequently. Those with lower education more often spread butter substitutes on bread (23.47% mixes and 17.35%, margarine) than women with higher education (11.69% and 14.61%, respectively). 9.74% of the women with higher education and 4.34% of those with basic education did not spread any fat at all on their bread (χ^2^ = 53.60788, df = 4, *p* \< 0.05).

Participants reported that quite frequently they ate white rice, plain pasta, and fine-milled cereals. Both groups of women, those with higher education, and those with basic education, consumed them several times a week (39% of each groups) or once a week (33.12% and 31.89%, respectively). A significant percentage of the participants (23.35%) ate such products only 1-3 times a month (χ^2^ = 18.66961, df = 5, *p* \< 0.05).

Subjects also reported relatively low consumption of wholemeal cereals, brown rice, oatmeal and wholegrain pasta. However, significantly women with higher education consumed such dishes more often than those with basic education. Both groups reported that most often they ate such products several times a week (24.68% of those with higher education, and 21.17%, of those with basic education), or once a week (20.78% and 17.86%, respectively). Subjects who did not eat these foods at all comprised 11.36% of those with higher education, and 22.45% of those with basic education (χ^2^ = 77.40367, df = 5, *p* \< 0.05).

On average, half the group drank milk and fermented milk drinks several times a week ([Figure 5](#ijerph-16-04357-f005){ref-type="fig"}). Significantly more women with higher education (39.94%) consumed these drinks at least once a day, than those with basic education (29.85%). Some 5% of women with higher education, and 15% of those with basic education, drank them only once a week. (χ^2^ = 47,60925, df = 5, *p* \< 0.05).

The frequency of consumption of meat and meat products by each group was similar ([Figure 6](#ijerph-16-04357-f006){ref-type="fig"}). Most women ate meat and meat products, either 1-3 times a month (approx. 27% both groups), or once a week (approx. 27% both groups) (χ^2^ = 23.76171, df = 5, *p* \< 0.05). Red meat was consumed several times a week by a larger number of women with higher education (24.35%), than by those with basic education (20.15%). However, 21.47% of women did not eat red meat at all. White meat (chicken, turkey and other poultry) was consumed several times a week by the largest number of women, both those with higher education (57.79%), and those with basic education (64.03%). White meat was consumed only once a week by 21.75% and 19.39% respectively of the two groups ([Figure 6](#ijerph-16-04357-f006){ref-type="fig"}). Only 6.82% of the subjects with higher education, and 5.61% of those with basic education, consumed white meat once a day (χ^2^ = 23.18648, df = 5, *p* \< 0.05).

The women ate fish relatively infrequently ([Figure 6](#ijerph-16-04357-f006){ref-type="fig"}). Both groups most often ate fish 1-3 times a month; 48.70% of those with higher education, and 52.30% of those with basic education. A significantly higher percentage of women with higher education consumed fish once a week (40.26%) compared to women with basic education (29.85%) (*p* \< 0.05). Some 3.90% of the women with higher education, and 10.20% of the women with basic education, did not eat fish at all (χ^2^ = 36.90823, df = 4, *p* \< 0.05).

The consumption of smoked meat products by both groups was at a similar level ([Figure 7](#ijerph-16-04357-f007){ref-type="fig"}). Some 44.81% of women with higher education most frequently consumed such products several times a week, as also did 45.92% of those with basic education. Some 11.69% of women with higher education, and 10.20% of those with basic education, consumed smoked meats only once a week. Smoked meats were not consumed at all by 3.25% of women with higher education, and 2.55% of those with basic education (χ^2^ = 23.40301, df = 5, *p* \< 0.05).

Meals containing fried dishes were eaten quite frequently ([Figure 7](#ijerph-16-04357-f007){ref-type="fig"}). About half of the women, both those with higher education, and also those with basic education, consumed such meals several times a week (48.70% and 55.10%, of the two groups); one-third ate them once a week (33.70% and 33.16%, respectively); 3.25% and 3.83% respectively, ate them daily; and 3.57% and 0.77% respectively, did not eat fried foods at all (χ^2^ = 49.25952, df = 5, *p* \< 0.05).

Fast food dishes are not recommended in the diet of pregnant women, and the participants ate these only infrequently. However, sweets and confectionery products were eaten quite frequently ([Figure 8](#ijerph-16-04357-f008){ref-type="fig"}). Sweets were eaten several times a week by 39.61% of the group with higher education, and 37.76% of the group with basic education. The respective group percentages for sweet consumption at a frequency of once a day were 25% and 26.79%. The group percentages for women who consumed sweets several times a day were 13.96% and 15.82%, respectively (χ^2^ = 49.76262, df = 5, *p* \< 0.05).

When assessing the quality of their own diet, 75.57% of the women described it as good ([Figure 9](#ijerph-16-04357-f009){ref-type="fig"}), 22.09% of women rated it as bad, while only 1% thought that they were eating very well (χ^2^ = 31.87428, df = 3, *p* \< 0.05). As regards their nutritional knowledge, 85.71% of the women with higher education, and 85.20% of those with basic education described it as average. The percentages of both groups which assessed it as above average (8.06%) or as below average (6.48%) were the same. (χ^2^ = 26.61005, df = 2, *p* \< 0.05).

In addition to dietary behaviour, the level of physical activity was also investigated. The majority the subjects (59.83%) assessed their level of physical activity as moderate. While only 3.90% of the women with higher education and 2.55% of those with basic rated it as high (χ^2^ = 20.16056, df = 2, *p* \< 0.05).

4. Discussion {#sec4-ijerph-16-04357}
=============

Analysis of the data highlighted instances of inappropriate nutritional behaviour, both among the women with higher education and also among those educated to a basic level. Nevertheless, on average, women with higher education exhibited better nutritional behaviour than women with basic education. The results of our research are also confirmed by other authors. A similar finding was also obtained by the multidimensional data analysis of Desta et al. (2019), covering a group of 315 pregnant women. In that study, level of education was significantly related to diet choices \[[@B30-ijerph-16-04357]\]. In addition, a study by Aynaci (2019) found that women with higher education had a better knowledge of the principles of a healthy diet \[[@B31-ijerph-16-04357]\]. Similar results were obtained in the study of Most et al. (2019), which found the nutritional behaviour of a group of women who had completed their higher education to be better than of those who had only basic education \[[@B32-ijerph-16-04357]\].

Nutrition standards for the Polish population, reflect World Health Organization (WHO) and European Food Safety Authority (EFSA) recommendations \[[@B33-ijerph-16-04357],[@B34-ijerph-16-04357]\]. Similar standards have been published by the Institute of Medicine \[[@B35-ijerph-16-04357]\].

The demand for energy, nutrients and fluids increases during pregnancy. These result from higher resting energy expenditure. During pregnancy, the body uses more energy for growth (foetus and placenta) and more intensive work of the lungs and heart. In Polish standards, the energy of the diet should be increased by 360 kcal/day in the second trimester of pregnancy and 475 kcal/day in the third trimester \[[@B34-ijerph-16-04357]\]. International recommendations suggest that during pregnancy the daily increase of energy intake should be 85 kcal per day in the first trimester, 285 kcal per day in the second trimester and 475 kcal per day in the third trimester \[[@B36-ijerph-16-04357]\].

The increased requirements for nutrients during pregnancy also applies to most vitamins and minerals. It is recommended to eat meals regularly and compose them using products from all groups (vegetables and fruit, cereal, dairy, meat, fish, eggs, vegetable oils, nuts and legumes) \[[@B37-ijerph-16-04357]\].

This study shows that a significant proportion of the subjects ate 4 meals a day, while 31% ate 5 or more meals a day. Nutrition standards for the Polish population recommend eating 4--5 meals a day. These values correspond to 1--2 additional snacks or an additional meal. The study of Desta et al. (2019) showed better behaviour, because nearly 77% of the women indicated that they consumed four or more meals a day, 23% consumed 1--3 meals a day, while 21% had the habit of eating between meals \[[@B30-ijerph-16-04357]\]. Pieszko et al. (2017) obtained slightly more favourable results. Those studies showed that 26% of the pregnant women ate 6 meals, and 42% ate 5 meals a day \[[@B38-ijerph-16-04357]\]. Also, in the study by Dereń et al. (2017) significant percentages of the pregnant women consumed 5--6 meals (51%) or 3--4 meals (43%) during the day. In that study, 81% of women admitted to eating between meals \[[@B13-ijerph-16-04357]\]. In our research, however, as many as 98% of women ate between meals. In the Suliga study (2015), almost half of the respondents (47%) consumed 5 or more meals, and 35% ate 4 meals a day \[[@B39-ijerph-16-04357]\].

The importance of vegetables and fruit in the diet of pregnant women is significant. They provide a large amount of antioxidants (vitamin C, carotenoids, vitamin E, flavonoids), folates, potassium and fibre. According to Polish recommendations, in the first trimester pregnant women should include vegetables and fruit in the amount of 400 g and 300 g per day, and in the second and third trimester---500 g and 400 per day, respectively. Also, WHO recommends increasing the intake of vegetables and fruit in the diet of pregnant women.

In this study, women mostly consumed: fruit, salty snacks, dairy sweet drinks and desserts between meals, and much less frequently: nuts and vegetables. However, salty snacks, dairy sweet drinks and desserts have typically been characterised as poor in nutritional value, consisting mainly fat and sugars. Similar results were obtained in the study by Dereń et al. (2017), where more than half of the women consumed fruit between meals, and almost 1/3 reached for sweets \[[@B13-ijerph-16-04357]\]. In the study of Kobiołka et al. (2015), fruit was the most frequently chosen snack eaten by pregnant women between meals \[[@B40-ijerph-16-04357]\].

According to nutritional recommendations, fats should provide 20--35% of daily energy requirement. Fat consumption in the second trimester of pregnancy should be increased by an additional 8--14 g per day, while in the third trimester of pregnancy by 11--18 g per day in relation to consumption before pregnancy. Saturated fatty acids should be consumed in the smallest possible amounts \[[@B34-ijerph-16-04357]\]. Pregnant women should consume predominantly vegetable fats containing essential unsaturated fatty acids. The source of polyunsaturated fatty acids from the omega-6 family are oils: sunflower, corn, soy, evening primrose, while the source of omega-3 fatty acids are fatty fish such as herring, mackerel, salmon and rapeseed oil, walnuts, linseed \[[@B41-ijerph-16-04357]\]. Pregnant women should more often use fats that are a source of omega-3 acids. Hard margarine, fast food and processed products such as chips, powdered soups, cakes, cookies and sweets should not be consumed by pregnant women at all. They are the main sources of trans fatty acids, which can disrupt the fetal development and increase blood cholesterol \[[@B34-ijerph-16-04357]\].

Pregnancy is a period when the body's demand for long-chain polyunsaturated omega-3 fatty acids increases, for which salt-water fish are a good source. Edible fats should include easily digestible and the least processed fats. Among the spreadable fats, butter is a good example. The results of the study showed that a significant proportion of respondents 1/2 spread butter on bread and rolls, almost 1/5 used a mix of butter with margarine, and a little bit less---margarine. In the study of Hyżyk and Sokalska (2011), 66% of pregnant women used butter for spreading on bread, and 20% used margarine \[[@B42-ijerph-16-04357]\]. In the study of Kobus-Ciskowska et al. (2016) as many as 95% of the pregnant women indicated butter as the fat they most commonly used \[[@B43-ijerph-16-04357]\].

According to the European Food Safety Authority Scientific Committee \[[@B33-ijerph-16-04357]\], carbohydrates are basic components in the maternal diet and should represent between 45% and 60% of the calories in a healthy diet in the adult population as well as during pregnancy. However, no more than 10% of energy should come from sugars. The amount necessary to maintain the proper functioning of the nervous system and homeostasis of the body and the proper development of the foetus (RDA) is 175 g per day \[[@B34-ijerph-16-04357]\]. In general, starchy carbohydrates (pasta, potatoes, bread, cereals and rice) and fibre containing whole grain cereals and vegetables are the core of a healthy diet. According to WHO/FAO recommendations, 25 g of fibre a day allows for proper functioning of the body \[[@B44-ijerph-16-04357]\].

Pregnant women should include wholegrain cereal products in their daily diet because of their much higher content of minerals, vitamins and dietary fibre compared to white bread. Although products from this group should be the basic source of energy and should be included in every main meal, 2/3 of Polish women in pregnancy consume less than 4 portions of these products during the day \[[@B39-ijerph-16-04357]\]. Study also shows a low proportion of whole grains in the diet of pregnant women. Our study showed that pregnant women were much more likely to choose white bread than wholegrain bread, which is a negative phenomenon. Only 1/5 of the subjects used wholegrain bread once or several times a day. Przybyłowicz et al. (2012) found a higher share of wholegrain bread consumption \[[@B45-ijerph-16-04357]\]. The study of Hyżyk and Sokalska (2011) or Dereń et al. (2017) showed results similar to the data obtained in this study \[[@B13-ijerph-16-04357],[@B42-ijerph-16-04357]\]. The recommended consumption of wholegrain products (cereal, bread, whole meal pasta), in at least 3 meals a day, was indicated by only 15% of the respondents \[[@B13-ijerph-16-04357]\].

Dairy products are rich in calcium and riboflavin. Recommended calcium intake varies between countries. The FAO/WHO recommend a dietary intake of 1200 mg/day of calcium for pregnant women \[[@B46-ijerph-16-04357]\]. In Poland, the recommended calcium intake (RDA) is 1000--1300 mg per day for pregnant women. To cover high demand, a pregnant woman should drink 3--4 glasses of milk or fermented milk drinks (yogurt, kefir) during the day. They should choose skim milk, because the fat contained in fat milk and its products (fat yogurt, fat cheese) provides a lot of calories and promotes the development of atherosclerosis \[[@B34-ijerph-16-04357]\].

Pregnant women are recommended milk and milk products, especially fermented milk drinks, in the diet of pregnant women. Many medical associations recommend frequently milk and milk products, especially fermented milk drinks, in the diet of pregnant women. They contribute wholesome protein, vitamin B and calcium to the diet, and in the case of fermented milk products, probiotic bacteria. Our study showed a low share of milk and dairy products in the diet of pregnant women. In our study, 2/3 of the subjects reported drinking milk and fermented milk drinks at least once a week, and 1/3---at least once a day. In the Abd-Elmohda study (2019), slightly better results were obtained, almost half of the pregnant women (49%) drank the above-mentioned products once a day, and 41% at least twice a day \[[@B47-ijerph-16-04357]\]. Similarly, in the study by Dereń et al. (2017), 43% of pregnant women consumed dairy products once a day, and 48% more often \[[@B13-ijerph-16-04357]\]. Similar results were also obtained in the studies of Kobus-Ciskowska et al. (2016) and Suliga (2015) \[[@B39-ijerph-16-04357],[@B43-ijerph-16-04357]\].

During pregnancy, the need for omega-3 essential fatty acids increases significantly. Polish recommendations for omega-3 docosahexaenoic acid (DHA) + eicosapentaenoic acid (EPA) consumption during pregnancy are: 250 mg EPA + 100--200 mg DHA per day, preferably in the form of oily fish servings \[[@B34-ijerph-16-04357]\]. Poland is a country of very low consumption of fish and seafood---ca. 5--6 kg (edible parts) per year \[[@B48-ijerph-16-04357]\]. This was also shown in ours study. Poles mainly consume small amounts of sea fish, such as pollock, herring, mackerel, cod, and freshwater fish from panga \[[@B49-ijerph-16-04357]\].

Fish are a source of wholesome protein, many minerals, vitamins and long-chain polyunsaturated omega-3 fatty acids, including DHA which is particularly important for brain and eye development. The recommended intake is at least 2--3 servings per week. Our study found fish consumption was too low. Slightly more than half of the subjects ate fish only 1--3 times a month, 1/3---once a week, while the remaining subjects ate them less often, or not at all. Godal's study (2012) also showed low fish consumption, only 1/3 of the pregnant women consumed them several times a week \[[@B50-ijerph-16-04357]\]. Equally low fish consumption was presented in the Suliga study (2015) \[[@B39-ijerph-16-04357]\]. Slightly better results were obtained in the study by Dereń et al. (2017) and Kobus-Ciskowska et al. (2016), in which two-thirds of the pregnant women ate fish once a week \[[@B13-ijerph-16-04357],[@B43-ijerph-16-04357]\]. In the Abd-Elmohdy study (2019), half of the subjects consumed fish occasionally, 23% ate them 2--3 times a week \[[@B47-ijerph-16-04357]\].

International dietary guidelines recommend increased protein intake during pregnancy, especially in the second and third trimesters. Protein is needed for maternal and fetal tissue and placenta. Therefore, the daily intake should be increased by 1 g per day in the first trimester, 8 g per day in the second trimester, and 26 g per day in the third trimester of pregnancy \[[@B51-ijerph-16-04357]\]. According to Polish nutrition standards, pregnant women should consume 1.2 g of protein per each kg of body weight, or 54 to 90 g per day \[[@B34-ijerph-16-04357]\]. According to EFSA, the intake of protein during pregnancy should be 52--80 g per day. The quality of the protein consumed is also important \[[@B52-ijerph-16-04357]\]. More than half (ca. 60%) of the total amount of daily protein intake, should be of animal origin, of which primary source is milk and its products as well as meat from animals, poultry and fish. The remaining 40% should come from vegetable protein---e.g., legumes (beans, peas, broad beans or soybeans). Meat is an important source of wholesome protein, vitamin B6 and PP, zinc, as well as well-absorbed iron. During the week, meat should be replaced at least 2--3 times with fish \[[@B34-ijerph-16-04357]\].

The main source of animal protein can be lean meat and its products, skimmed milk and its products, fish, poultry and eggs. A pregnant woman should limit the consumption of pork because of the high content of saturated fat. The pregnant women in our study chose white meat (poultry) much more frequently than red meat, 2/3 of women ate white meat several times a week, and 1/5 once a week. Similar results were obtained by Ab-Elmohdy (2019) and Dereń (2017) \[[@B13-ijerph-16-04357],[@B47-ijerph-16-04357]\]. Similar results were obtained in the Abd-Elmohda study (2019), where 37% of pregnant women ate white meat 3--4 times a week, 31% ate it 2--3 times a week, and 27% at least once a day \[[@B47-ijerph-16-04357]\]. In the case of red meat, our study found that subjects most frequently ate it either 1--3 times a month (27.34%), or once a week (26.65%). Only 22.25% of the women ate red meat several times a week. In the Abd-Elmohdy (2019) study, 43% of women ate red meat 3--4 times a week, 12% ate it 2--3 times a week, while 33% ate it only occasionally \[[@B47-ijerph-16-04357]\].

World Health Organization (WHO) recommends that adults consume no more than 10% of energy from free sugars \[[@B53-ijerph-16-04357]\]. Pregnant women should limit the amount of sugar, sweets and sweetened products consumed in their diet. Our subjects consumed excessive amounts of such products. As many as 40.78% of the subjects ate sweets at least once a day, and 49,8% at least once a week. Just 7.70% of the women ate sweet products only occasionally (1--3 times a month). The study by Kobus-Cisowska et al. (2016) also found a high proportion of sweet products in the diet of pregnant women. As many as 66% of the women consumed sugar and sweets at least once a day, 29% once a week, only 5% 1--2 times a month \[[@B43-ijerph-16-04357]\]. The Suliga study (2015) also showed a high consumption of sweets \[[@B39-ijerph-16-04357]\].

Our research shows that a substantial majority of the subjects did not follow the dietary recommendations for pregnant women. However, when asked to assess their own diet, 75.57% of the women considered that they were eating properly during pregnancy, 1.28% assessed their diet as very good, and 22.09% rated their dietary habits as bad.

Diet and physical activity before pregnancy and during pregnancy affects the short and long-term health of mother and child. Regular physical activity contributes to the maintenance of normal weight of the pregnant woman \[[@B54-ijerph-16-04357]\]. Nevertheless, pregnant women show usually low levels of physical activity, which was also shown in our study. Regular physical activity is known to be beneficial to both physical and mental health. The WHO recommends that adults aged 18-64 do at least 150 min of moderate intensity physical activity per week \[[@B55-ijerph-16-04357]\]. Pregnant women may exhibit sedentary behaviour and be physically inactive because of the need to adapt to significant physiological and psychological changes during pregnancy. Regular, moderate exercise is recommended unless there are medical contraindications \[[@B56-ijerph-16-04357]\]. In addition, despite the health benefits of regular physical activity during pregnancy, many women do not follow the recommended guidelines. Many studies indicate a decrease in the level of physical activity of pregnant women, this phenomenon was also observed in our study \[[@B57-ijerph-16-04357],[@B58-ijerph-16-04357],[@B59-ijerph-16-04357]\]. In our study, the vast majority of women (59.83%) described their physical activity as low, 36.94% as moderate, and 3.22% as high.

The study showed that the level of education had an influence on the quality of diet. It identified also which nutritional behaviours were in line with dietary recommendations and which were against the recommendations. Differences in nutritional behaviour between pregnant women with higher and basic education have been observed by many researchers. The study by Desta et al. (2019) shows that higher levels of women's education were significantly associated with appropriate nutritional diversity in comparison with the diets of women who had only completed their basic education \[[@B30-ijerph-16-04357]\]. A possible explanation may be that those mothers who have completed university education can better understand nutritional recommendations and other educational messages delivered by various media.

5. Conclusions {#sec5-ijerph-16-04357}
==============

Many bad practices were discovered in the nutritional behaviour of pregnant women, including insufficient consumption of fish, vegetables and milk and fermented milk drinks and excessive consumption of sweets and fruit. Women with higher education had a slightly higher frequency of good nutritional practice. White bread was chosen in preference to wholegrain bread. Despite this, a significant proportion of pregnant women rated their diet as good. In this era of universal access to information and developed prenatal care for women, there is still a need for education about proper nutrition and the impact of diet on the health of women and their children.
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Characteristics of the group of pregnant women participating in the study.

  *N*         *Age (Years)*   *Gestational Age (Weeks)*   *Place of Residence*   *Education*   *Physical Activity Level*                          
  ----------- --------------- --------------------------- ---------------------- ------------- --------------------------- ----- ------- -------- --------
  ***815***   ***100%***      ***100%***                  ***64%***              ***36%***     ***44%***                   56%   3.22%   36.94%   59.83%
